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COMPLETE SPECIFICATION 
Improvements in and relating to the Treatment of Waste Gases 

- - We, SiMOS-C.VRVES Limited,- a British in any acprcpriate installation v.'here a -supply 
Conipiny, of Chcadle Heath. Stockport, of electrical power is available. 
County of Che-ier, do hereby declare th 
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in- 
vention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment : — 

This invention relates to the treatment of 
10 waste gases and in particular to the removal 
of sulphur oxides from Sue and stack gases. 

Previous merhcds of removing sulphur 
oxides from fiue gases have involved the pro- 
duction of waste maicrials such, for example, 
15 as calcium sulphate, which are difficult to dis- 
pose of and/cr have little or no commercial 
value. Previous treatment processes have also 
involved washing or scrubbing the gases wiih 
aqueous solutions, with tlie result that they 
20 were cooled and saturated with water vapour 
and, after release from a chimney st:ck. 
rapidly fell to the ground, carrying with rhem 
objeaionable chemical deposits. 

By use of the present fnvendcn, in which 
25 the washing medium contains a high concen- 
tration of sulphuric acid, the gases reniain 
comparatively dry and any deposit on the 
ground is accordingly slower and less concen- 
trated. Furthermore, the process, once it has 
30 been brought into operation, is independent 
of supplies of raw materials, and depends 
solely upon a supply of electrical power and 
water. As the process also produces sul- 
phuric acid in excess of the quantity required 
35 for the operation thereof is it is also a source 
of production of a commercially-valuable by- 
product. 

As The only consumable requirements are 
electricity and water, the process is particu- 
40 lariy adapted for use in the treatment of the 
stack gases of electrical cower stations, 
although, as the electrical consumption is 
comparatively low, it is also suitable for use 



The object of the invention is to provide a 
process for irestinz waste gases for the re- 
moval of sulphur oxides therefrom, whereby 
disadvantages of previously-known such pro- 
cesses are substmrially eliminated. 

Where, in the following description and 
claims, the term " washing " is used, this 
term is to be reg-irded as including the alter- 
native term " scrubbing " as applied to the 
liquid cleansing of gases. 

According to the inventicn, therefore, a 
process for the removal of sulphur oxides 
from wasre gases comprises the steps of wash- 
ing said gases with an aqueous solution of 
between 40"^. and 5G ;:. of sulphuric acid con- 
taining persulphuric acids and hydrogen per- 
oxide, passing" at least a portion of the used 
washing liquor through aii electrolytic cell for 
rcseneration tliereof, and returning the re- 
generated liquor back to the washing stage of 
5ie process. 

In the accompanying drawing is shown one 
suitable electrical aad fiow circuit in which 
the invention may be carried out. Other 
arrangements v.i'.l be obvious iv those skilled 
in the art. 

In carrying out the invention in the form 
illustrated', the plant used to operate, the pro- 
cess comprises a scrubbing tower 11 into 
the lower portion of which the waste gas to 
be treated is admitted through a conduit 12 
from a smoke stack, chimney or fiue ''not 
shown). The inner end of the conduit 12 is 
provided with a distributing device such as a 
nozzle bank 13 which spreads the gas over 
the inner area of the tower and directs it 
upwards therein towards an outlet conduit 
14 for the cleaned gas. 

The washing or scrubbing liquor is ad- 
mitted to the top of the tower 11 through a 
conduit 15, to the inner end of which is 
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actsched a downwardly-directed bank 16 of 
spray nozzles which distribute the liquid into 
intimate contact with the rising gas. The 
nozzle bank 13 is located some distance 

5 above the base of ihe tower 11 so that the 
washing liquid, after passing through the 
rising gas, can form a well 17 at the base of 
the tower below the nozzle bank 13. 

The washing liquid is an aqueous solution 

10 of between 40% and 80% of sulphuric acid 
containing rersulphuric acid and hydrogen 
peroxide '^H .SO, ^ H.SO;, + H;S,Os + H,0,) 
and during its fall down the tower it niL':es 
with the rising gases. The sulphur dioxide in 

15 the gas is oxidised to sulphur trioxide which 
dissolved in the sulphuric acid in the washing 
liquor. Any sulphur trioxide in the incoming 
gas is similarly dissolved. 

The sulphuric acid and dissolved sulphur 

20 trio-xide is"-iaken from the outlet 1",°^ 

tower 11 to a branch conduit, one limb 19 of 
which leads through a pump 20 to the coil 
21 of a cooling tank 22 and the other limb 
19a of which leads through a pump 22 back 

25 to the liquid inlet conduit 15. 

As the oxidation occurs in the tower 11, 
the concentration of persulphuric acid and 
hydrogen peroxide in the washing liquor is 
reduced. 

30 To regenerate these, a part, or all, of the 
used washing liquor from the v/ell 17 is 
passed by the pump 20 through the cooling 
coil 21 through a conduit 23 to an electrolytic 
cell 24 in which are located an anode 25 and 

35 a cathode 26 in circuit with a suitable D.C. 
source 27 (shown for convenience in the drav/- 
ing as battery of electric cells, although it will 
be obvious that in practice this source of 
potential will be any suitable source of rccti- 

40 fied current). 

The electrolysis of the used liquor in the 
cell 24 will cause further persulphuric acid 
and hydrogen peroxide to be produced and 
this is recycled to the washing liquor inlet 

45 conduit 15 through a conduit 28 by a ourap 
29. 

Due to the reaction between the washing 
liquor and waste gas in the tower 11 the oro- 
portion of sulphuric acid in the H::SO,-rSOi 

50 mixture Ica'.'ing the 17 through the con- 
duits 18 and 19 is greater than that entering 
the tower through the conduit 15 in the 
H,SO.-|-H,SO,+HS.O,+H.Oi mixnire, and 
a portion of this is drawn off the conduit 19 

55 through a conduit 30 and tiie sulphuric acid 
therein, partly produced by decomposition of 
the persulphuric acid, is recovered in the 
known way. If desired, the whole of the per- 
sulphuric acid in the us^d liquor stream may 

60 be decomposed by, if uocessary, the heating 
of the stream. 

To maintain the volume of liquor in the 
circulating system, water is continuously 
added by a conduit 31 to the inlet conduit 15 



in the same volume as the withdrawal through 65 
the conduit 30. 

Cooling water to the cooiing tank 22 is ad- 
mined through an inlet conduit 32 isffd over- 
flows through an outlet conduit 33. 

F r the production of persulphuric acid in 70 
the cell 24 it is of advantage that halogen 
ions should be present in the liquor under- 
going electrolysis and these may be added as 
necessary. Since, however, the waste combus- 
tion gases of many fuels contain hydrogen 75 
chloride, a proportion of halogen ions will 
often be already present in the liquor when it 
reaches the cell 24. Thus, it may nor be 
necessary to add such ions or, alternatively, 
those present may only rsquire to be supple- 80 
mented. 

If it is desired that the product sulphuric 
acid, i.e. that produced from the effluent of 
the conduit 30, shall be- free-froin hydrogen- 
chloride this may be washed from the waste 85 
gases with water, in the known way, prior to 
the introduction cf the gases to the tower 11. 
Alternatively, it may be removed from the 
product sulphuric acid 'by distillation. 

The respective recirculation, effluent and 90 
water addition volumes may be controlled by 
suitable adjustment of the i-alves 34 and 35 
in conduits .19 and 19a, 36 in conduit 30 and 
37 in conduit 31. 

It will be appreciated that the above des- 95 
cription is based upon the particular circuit 
shown in the drawings and it will be obvious 
to those skilled in the art that the precise 
arrangement cf parts and flow lines is sub- 
ject to such variation as may be needed to 100 
adapt the invention to particular circum- 
stances and as will permit :he practising of 
invention within tli,: scope of the following 
claims. 

WHAT WE CLAIM IS:— 105 

1. A process for the removal of sulphur 
oxides from waste gases, comprising the steps 
of washing said gases with an aqueous solu- 
tion of between 40 ;.'. 2nd 80 ;-, of sulphuric 
acid containing persulphuric acid and hydro- 110 
gen peroxide, passing at least a poriicn of the 
used washuig liquid through an electrolytic 

cell for regeneration thereof, and returning 
the regenerated liquor back to the washing 
stage of the process. 115 

2. A process according to Claim 1, com- 
prising the steps of recycling a portion of the 
used washing liquid back to said washing 
stage independently of . said electrolytic cell. 

3. A process according to Claim 1 or Claim 120 
2, comprising the step of passing iised wash- 
ing liquid through a cooling tank on its way 

to the electrolytic cell. 

4. A process according to Claim 1, 2 or 3, 
comprising the steps of withdrawing a por- 125 
tion of said used washing liquor from the flow 
thereof to said electrolytic cell and adding an 
equivalent volume of water to the regenerated 
washing liquor at or about the point of its 



930,584 



entry to a washing tower in which the wash- 
ing of said gases takes place, 

3. A process according to Claim 4, wherein 
the used washing liquor withdrawn is pro- 
5 ccsscd f r the recovery of sulphuric acid 
therefrom. 

6. A orocess according to any preceding 
claim, comprising the step of adding halogen 
ions to the used washing liquor at, or about, 

10 its poin: of entry into said electrolytic cell. 

7. A process according to any preceding 
claim, comprising the step of washing from 
said waste gas any hydrogen chloride present 
therein prior to it being washed with said 

15 aqueous solution. 



8. A process according to Claim 5 or to 
Qaim 6 as appended to Claim 5, comprising 
the step of removing by distillation any hydro- 
gen chloride present in the recovered sul- 
phuric acid. -• — 20 

9. A process for the removal of sulphur 
oxides from waste gases, substantially as here- 
in described with reference to the accompany- 
ing drawing. 

10. A process for the removal of sulphur 25 
oxides from waste gases, substantially as here- 
in described. 

J. OWDEN O'BRIEN & SON, 
Chartered Patent Agents, 
Manchester, 2. 



SSlc^^.e Obtained. 
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. -|,-p- This drawing is a reproduction of 
I iMttI Original on a reduced. icaU 




